
31 -Tr,ctp Iiord, 
ILcrton Park, 

London, S .3.19, 
England. 

%h mgust, 1947. 

tieear Ledcrbcrg, 

Your letter of I!T.st l??onth n??rlve:: just RS I 
was scttin,y off fcr fl Ccmfermce of Plant Rreeders, I have 
also been to 33oth.e~ Conference on flrowth and T)ifferentlation 
3ince then, 
my crops which arc ir, full f'lower 12 Duly and AII~IS~;. 
please excuse my delay in repl~fn~ to your letter. 

You seem to have entered well 2nd truly into the 
raathcmti~s of crossinc-over nnCi is;3 measurercent, "]-*epe !:;;a 9 

a great deal done with it some ten or fifteen yeara agof 
while your npproach is 4 nex ore 

and, 
in m;nny ways, you might find 

the older literature of some interest. 1: 2x aencting a revim 
of mini: under aepurate cover, Tt will help you to tmcc any 
?nl-'ers that you might vJlsh to read. 

As you !~ill see from this review, 1' am aware that 
not 311 cross-over9 are recovered as such, and in my original 
calcul3tion of mQp-distances from your data, if' I used the 
tern "cro3s.-0vd I implied "recop;nisable crozz-over'. The 
estimates of map distance must of course be minimal for this 
reason. I did not t;hink that greater acexracy (such 3s might 
be achieved by a priori adjustment for unreco~lisable double 
cross-over) would, however, be wort'h while as-the basio 
assumption 0 f the calculation was that there was no interferenoe 
between the threz regions. This is itself, of course, a 
questionable assumption which would serve to minirr!ise the 
extended value of x (total distance). 

Your caloulstlon adjusts for unreaogniaable double 
crossing-over within eaoh region by using the same assumption 
of'no interferenoe. These ~adjus~ments may well be too large, 
because, if we are to judge by higher organisms, interfirenoe 
over short distances is the rule rather than the 'exception. So, 
I wonder whether your more elaborate calculations are made worth 
while by such additional acmxracy as they might aohieve as 
compared with my slnrpler onqs. -. 
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jibout the results frox the 2 ?nc! 4 stmnd calculptlons; 
surely these nust k-e ident icnl if gou assme that, in the 4 strand 
case, the strands crossing-over at any one chfrr::mn are independent 
of those crossing-over at any other, i.e. in other words if' you 
tlssmc i 5he clbsence Ol" hat :'~e alv~nys called chror?st id int erf ermce. 
1: cm see no escape fron? this concluslor, ZIJIS&~, so that I would 
,-egard CJny tiisc~~epWicy Sdxee-n yoay 2 

suspiciou3, 
rind. L: strand estimates as 

rath+r thFq any =1grecr;mt RF ncn,id&tal, 

~11 EGC~ 17:ishes to 2~s. Lederb~rp and yourself. 

. . Yot2rf ai;3cerely, 

Dr. J. Lederberg, 
Osborn Botanical Laboratory, 
Yale University, 
New fInven, 
Connect iout, 
U.S.A. 

._.' ' ., !. .-,.* i .' .‘ ._ .. . . . :',,.-. .)I 
,' I ., .' . . I , / , _ . --....- ..._,,e I . : ,,. ,; 

'. ("; 


